SANS DATA ANALYSIS
Boualem Hammouda

National Institute of Standards and Technology
Center for Neutron Research

1. Standard Plots (Guinier Plot, Porod Plot)
2. SANS Models
3. Inverse Fourier Transform

4. Shape Reconstruction Method
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1. Standard Plots

Guinier-Porod Regions
Cylinder with R , =100 A and R, =10 A

| Low-d |
0
1/Q" Guinier
i Region ) -
1/Q

B Intermediate-

GuWion
< 1/Q°

— Porod

i Region

O
0.001 0.01 0 1

Scattering Variable Q (A™)

Ln[Q*P(Q)]

Guinier Plots

slope yields

5.5+

'
(2]
T

slope yields -




Assortment of Porod Exponents

Porod region

thin rod thin sheet 3D object
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More Porod Exponents

thick cylinder thick slab 3D object
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More Porod Exponents
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More Porod Exponents
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Structure Factor Sl(Q)

The Ornstein-Zernike Equation
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FORM FACTOR FOR A SPHERE
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FORM FACTOR FOR A CYLINDER
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STRUCTURE FACTOR -
THE ORNSTEIN-ZERNIKE EQUATION
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3. Fourier Transform

Density-density correlation function:
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Fourier transform:

P(Q) = [d®r exp[-IQF] P(F) = Viofdmnrz Si”((?Qr) p(r

PO r

Radial pair correlation function:
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SANS Data Analysis
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SANS DATA ANALYSIS METHODS

e 1.Standard Plots (Guinier Plot, Porod Plot)

e 2.SANS Models
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